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PROBLEM TO BE SOLVED: To obtain a new material useful as a polymerization catalyst for ethylene and styrene 
and further utilized as a manufacturing raw material for another specific useful samarium complex. 
SOLUTION: This new material is a compound of the formula [Cp*Sm(OAr)]2 (Cp* is pentamethylcyclopentadienyl 
ligand; ArO is an aryloxide ligand). The aryloxide ligand is exemplified by 2,6-di-tert-butyl-4-methylphenoxide 
ligand, 2,6-di-tert-butylphenoxide ligand and 2,4,6-tri-tert-butylphenoxide ligand. For example, the new material is 
[Cp*Sm(0-2,6-di-tert-Bu-C6H3)]2. The compound of the formula [Cp*Sm(OAr)]2 is obtained by reacting a 
samarium complex of the formula (Cp*)2Sm(THF)2 (THF is tetrahydrofuran ligand) with a hydroxyaryl compound 
(e.g. 2,6-di-tert-butyl-4-methylphenol). 
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(57) C^Jft] 

m & & t* a <d m * <d # m & t& je $ + - for-* ^ u o a & 1 

[fl?&^g}:] it: [Cp* Sm(OAr)]* ( 5£ tf . Cp' te^ 
>^^f Jk>^ D^>^yXr;j[,Et^^^L t ArO tt 
2, 6-SJ-ler 1-:/^ * ^ ;1/ 7 x / 4- •> K BE & ^ & <!: 

U > & X ^ U ><7> & IB C # J1J fc It "7 U * A ® # . 



( 2 ) # m ¥ 1 0 - 2 5 9 2 0 6 



1 

[ ft iff S5 & <*> AS QB 1 

[gflsRJSUJ it: [Cp* Sm(OAr)], ( it 'I', Cp' tot* 
> * ;* 2 D ^ > ^ vXZJPE^f S/T U . ArO \t 

[ffi&m2] 7 U *> H fitf *«2, 6-^-ter I- 

^^;U-4- ;* ^;U^x / HEfif , 2, 6-v-lcr t-7 
^^7i/+'>Fifif, X tt 2. 4, 6- b U -terl-^^;U 
7x/*->KfiS&^T&'5ftl5fcJ?il K: SB fa <0 «f# . 

[ j$ 5fc 3 ] X^U>SL^X^U>O^Eg^ffl®^T 10 

$> z ffi & m i x fct 2 1: he m. <D V V U A IB # . 

[ jiff 5fc HI 4 ] M 3R 1 X 2 fC 1 2 fa CO It "7 U * A ft' # 
<£#&TTX^U>&tfX^l/>0&ffi££fT?;£&,, 

[ ^5 w <o m m & m. w ) 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

(Sn)©»(*tlCO^Ttt. ft*, Cp*" (^>^^^^>>^ 20 

«i *r r z> w & 4» k fiff ^ tfi m * 6 n t ^ & o /a 
sir , i^^E^f ^ift^7>^;-f h-i^tLt, t: 

fffi 7 > ^ y -f H m<£ (ArO), Ln (L n tot SraX Y b £ ^ U , Ar 

rTtH&^T £> £ - £ tfiW *> *» C S tl £ (Hou, Z., et al., 

J. Am. Chcm. Soc. , 117, pp. 442 1 -4422, 1995: Yoshim 30 

ura, T. , cl al., Organome t a M i cs , 14, pp. 4858-486 

4 , 1 995 ; Hou,Z.. et al.. J. Am. Chem. Soc, 116, p 

p. 11169-11170. 1994). L*lsft*t&. &fc5fiiHi^£ 

rjt # m m t * o . stA;£if«snTnftti. 

[ 0 0 0 3 ] 7L \t . -if7'J H^^Sb[N(S 
iMe,),3: (THF)t (Me: JH ; THF:f h7t HP7 7 

>E&^> ^~mi2©2,6-v-terl-y^^-4- ^ ^ )V 7 
x / - )V fc E O t KD + ->7'J-^ft^*iK«$^« 
<h , ^J^-T-2»-fdfit>-^ U U -;U^+-> K^ k ft: (Ar 40 

0),Sm(THF), ifin%nz>Z.t. &Zt\Z. Z <D m ^ ^ 1 1 £ 

• 3 V it®) : (Ar0)t Sm(THF): I a*® 6 *l * Z £ 

^3H5/43, . 

[ 0 0 0 4 ] ^fe, fiiiS, [Cp* Sm(0Ar , )Cp' K(THF),] 
. (£tr| q> C p* \* ^ > ^ y ^ ;P -> i7 □ * > ^ v X - 
fZ^^^U, Ar'O «2, 6-^-ter t-^^;i/-4- ^ ^ ;i/ 7 
x y + H ffi ^ ^ «: ^ U . THF lifh7bHD77>(E 
fe^^^U, n »i^^^7&t [Cp' Sm(0Ar')Cp* K (THF) t ] 50 



2 

£$DiELl|H&£:"3""5# U ^ U «y * ^ T ^ ^> C t ^ ?k 

(0 ^{t^^if5 70#^^^, 2 B 1 14, 1996^3 

29B : »±« No. 28, 0 *?&±£1^£ft?T> 1996^ 5 
^1160) . 
[ 0 0 0 5 ] 

V>*Wt) * 58 W tt , « * , ffi^SJ6^i:OSl*©^« 
£ fifc E £ * . ±ffi© — fiB^-7U^Affi(iKflDiajetofc«)0 

« < SlMfttl IstzgiXk, (Cp' )»Sm(THF)r (xK.fy* Cp' 

«^>^y^;P'>^D^>^>?xx;i/gEte^^^U, th 
F \tr h 7 t F n y 7 >mitLTZv<T) T|!i$n5^7 
U ^ A * 2, 6-^-terl-y ^ * ¥ )l> 7 x J - ;P 

^i'iEJt^^SutlCtO, [Cp* Sm(OAr)], "C ^ $ 
*l * »f « & — fli t* V u A & l ^ a« ^ ^ n § ZL £ & PL H t* 
Ltz (Ar0«7 U Hiffi^^^t ) . *Ac, 

X ^ U ><D mtemf&t& £ I, X^m T & 0 . Cp' Sm(OAr) 
(HMPA)r^ [Cp* Sm(OAr) Cp* K (THF) : ] B fei'O^flJ^ 
•y- "7 U ^A^^^SSiSlgi^i UTt>ftJfflT^-5 C t $ JL 

[ 0 0 0 6 ] -?Ut>-*>*$£Wte* it: [Cp' Sn(0Ar)]i 
( it * , Cp' 14 ^ > ^ )V is 2 p ^ > ^ X x )V fi> 44 
^S^U, ArO tt7U-;U*'>HE14f£^t) 

6- v-lerl-^^;U-4- ^Jl^7i My FKlif , 2.6- 
y-lcrt-^f ;i/7xy + y H El^^, X te2. 4. 6- h 'J - 1 
cr t-:/^^ 7 x / =^ b* Efi^T? « ±em^j^£(K $ 
*i£o *38fW©»iJOl|«CJ;ntf. (Cp* > 2 Sm(T 

HF)i (itl'. Cp' «^ > ^ ^ -> £ □ ^ > ^ $? x x;i/ 
E^^^^L, THF J4^h^t:KD7^>r1S^ ; P$:^ 

r ) t ^ ^ n ^> it v u v a SB # & t k n + > t u - ;Mt 

i£>^^ ; ^^U>&^X^U>CD^m^fflftfi^T^^± 
TTX^l/>^^X^U>(7>^IB^^fT^^?ij^nS{)^ 
[ 0 0 0 7 ] 

iftmo-MmoBm] & $t m o v t u ^ a m ^ u t sq v> 

it: [Cp' Sm(0Ar)] I T ^ ^ n * d £ £ » ^ t U T 

^> . it 'h . Cp' 14 ^ > ^ y ^ ;u > >? u ^ > ^ >? x x ;j/ fill 

^r^^^U, ArO tt7 U - t =^ ■> H E<4f ^ ^ t. 7 
U-Jl/t+yHEffif tltli, *? ■ * U < tt G9 ^ 7 x S 
=^">H7x^->$rffll^dt^T^. S!}i7xMyF 

7x^->turn, ^j^.^, ^ > -tf > i mx\t 2 

fBI iU lb , »SKtt2lBIXtt3lIfl0 7J^;^^rfittL 



( 3 ) 

3 

& <d & m ^ * c t a* -c # s o ^>-tf>53±ic2flax« 

SIH^T^^^SSrWr^^^. ti e> <o 7 ;^ * ;u & 
ini-T*)£4&-pT^Tt><fc<, :n^7i^iPi©^ 
^ co 2 fia^-en-rn^ / t>®±02-ft^^6-^ (?x 

£T 5) 2.6-y7;i/^;KS» 
y x y * > K 7 - * > £ M f& L T I* 3 C i # ft £ U » . 

3 ^co7^*;i'&£*r-r£*8^ii ^>if>^±co2- 

4-<&, &tf6-{£ II L T H -5 d £ $ U H „ 

co oo 8) ^ > -tr > 2-i<i % 6-&iiui&-r £ 7;u 10 

D fcT ;i/ & , terl- T^;!/^, ^t^>^JPS/«ti:04H: 
W II $ ft V> C, -C. 7il'*Jl'S*ifl^5:t^fflT* 
%>. m%.\** 2,6-y-terl-yf ;V7i; + ->H7^^ 
> , 2,6-v?-f V y D bfJU7 x J * H 7-* 2,6-v 
^t^>f ^7i/*-> H7rt>, 2-terl- ^^;i/-6 
- -fy/D(fjl/7i/ + y K7-t>, 2-tert- :/ ^ ;U 

-6- ^^^>f^7iy + ->h'7rt>, xte2--r 
n e ;u -6- * * 1 > ^ ;u 7 x / * -> h 7 x * > & a & m 

z> z £&x % z> o 2, 6-;x-ler t-^ 20 

y x J * > K 7 X * > £ ft II # ft II ifl U £ d t # T £ 

[0009] :nf>(02,6-y7;^;n^7xy 
^'>KZ^^"><D^>-tf>^^$ 11 1 A3 x a 2 flti u 
_h . Jf^b<}ilia©7J^JH$tT§i^, ^ co «fc 

p/^j^^iiiTttCi-c. 7 ;Ht;p 

0 , i7;KJMiOEm^EilTli4-{i^fflTfe 

#J;ttf, U- , /7il' + JH3^7iMy h* 7 - ^" > 
cD^>-fcr>33cD4-{£li>^;u&, x.*)Vl&. -1 y ~7 u \t 
)V&, lert- 7 J-frmtl £ COC, -C< 7 )V 4- )l S # & A $ 30 

n 7 x / * -> F7^t>^ElifttTttea^ 

JEfe^ £ V X 2, ^ )i>-A- * * )V y x J * > 

K 7 - * > X 1*2, 4, 6- h U-lcrt-7'f ;P7 iV+y K 7 

# £ . 

[0010] * ft UU O m ft \* , ^ ^1 <^> - dBi it V U ^ A $g 
ft (Cp* ),Sm(THF)t (it^, Cp* Be t^THF « ± ffi <£> t *5 
0"C$>^>) &^lit<75 t F n^->7 U ~fr<t&® (A rOH) 

So UTffl^5 (Cp* ),Sn(THF),tt, M A « . i> 

^lO^jfii (^JA.Ii> Evans, W.J.. et al., J . Am. Che 
D. Soc. 1 07, 941, 1 985& <h* II 112 ^ <D ^ fi; ) H^oT 

# M II A r^-T £ d t # S o n[N(SiMej )i ]i (THF) 

1 (SiMci : h y / i, ij ;|,^) CZ^S© t KD + y 

7u-^it^^*Kj«>$#«.ctti«fco^mii®ifi-r* 

I t ^ T ^ 5 , t K p + *> 7 U - -/Mt^^ t l T H , iTr 

l^«t<, 2, 6-v-lcrl-y ^;i/-4- Jl/7 i/ 

+ vH7^^>$/fd^^i:L,TV?A-rs^'&II«, 50 
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□ + *>7 'J -)Kt&®£ UT2,6-v-lerl-y^;P-4- p< 

f jV7x7-;^ffl^n^«i:^. 

^ti, u > t z 9- v > <7) ^ m&<D ft $><d mm t ut 

ffll^Ct^ttili^, 7 U - )l * * > H SI & ^ ^ W 

( 1 > ? ^ ^ ;i/ > i7 p ^ > ^ x - K t> U O A ) tR* 
$t§: ti:«tO [Cp* Sm(OAr) Cp' K (THF) * ] . 
tl^f7UvA^^=&igSi1"§I<i:^Tf, HMPA (^\^ 

-tf->^;u***;u7=-K) ^: ( R^$-t^s^^lIctocp , 

Sm (OAr) (HMPA) * ^Ij^n^itT'J ^AJb^^SJi^-r^C 
t *t T # -5 . 
[0012] 

[^j^^J] ^T> *sfew*me^jii<t o s e> li^^MH 

#11 : [Cp' Sm(0Ar)] 2 (A r = 2, 6-d i - t e r t -Bu-C s H s ) (1 

(Cp' ):Sm(THF)i (1.13 g, 2 mmol) <D f£ & h ^ X > $f 
^ (5 ml) II ArOH (0.41 g, 2 mmoDcp h;H>^S 
(5 ml) S:in*fc. f&^tlfclifiiE«&tt*SjaT3WrnO 

X>Tflc#LT la (1.88 g, 1.92 mmol, 96%) 
f^fc. (Cp* )t Sm(THF),&UC l ^ ffi <Z) (ArO) : Sm (THF) i 
£ h ;|/ X > * T ^ ^ T -5 C t II «t 0 , fnj t$ II 1 a ^ 97« 
<Ofllffl|iK*T^ e> n^. in. p. 262 . 5- 263. ot: 
'H NMR (CD,, 2 2*C ) 6 33.69 (s, 36 H, tBu), -0.01 

(br s, 2 H, para-C.H,), -0.17 (brs, 4H, meta-C 
.H,), -5.31 (s, 30H, CsMes) 

Anal. Calcd for CuHnOiSii: C, 58.72X; H, 7. 39X. 
Found: C, 58. 40%; H, 7. 32* 

[0 0 13] m 2 : [Cp* Sm(OAr)], (Ar = 4-Mc-2. 6-d I - 
Icrl-Bu-C. Hi ) (Ib)cDSJiS 

m 1 £ mm II L xmft (lb) e 95X ©iR^T^fc. n. p. 2 
8 1 -2 82*C 

'H NMR (C.D», 221C) 6 34.30 (s, 36H, IBu), -0.70 
(s, 4 H, C«H:), -4.28(s, 6H, Mc), -5.13 (s, 30H, C 
*Mc*) 

Anal. Calcd for Ci . H7 . 0, Sm> : C, 59.46X; H, 7. 59X, 
Found: C, 59. 88%; H, 7. 63% 

[0 0 14] m 3 : [Cp* Sm(OAr)]* (Ar = 2, 4, 6- 1 r i -t c 
rl-Bu-CiH>) C 1 c) CO 25 i& 

m 1 £ [nj& II U T®ft (1c) £ 96% CO JR ^ "C W fc 0 U-^^ 
a. - :/ II 3fc W L £ (Cp* ): Sm(THF)i O h JH > * * C 
ArOH C0h;UX>^^^^-p<0t^f&$it^Ci:II«t: 

0, x &0rr ci?aifti«iifi ©isa*»» «=>n&. n.p. 2 

7 2.0-2 7 2. 5"C 

'HNMR (CD,, 22t:) 6 34.40 (s, 36H, ortho-lBu). 
-0.27 (s. 4H. C#Ht), -3.88 (s, 18H. para-tBu), -5. 
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10 (s, 30H. CiMe*) 

Anal. Calcd for C* . Hi s 0* So: : C. 61.48X; H, 8.I1X, 
Found: C, 61. 33X; H, 8. 20% 
& & x - * - 

a = b = 32. 435 (3) ; c = 13. 193 (2) A 
a = 0 = 90° ; r = 120 * 

rw-1 094. I 2. ; : R-3 (No. 14 8), V =12 

019 (3) A 3 , Z = 9, Dcalcd = l. 36 g cm " 1 

[ 0 0 1 5 ] m 4 : Cp' Sm(OAr) (HMPA) i (Ar=2, 6-d i-te 
rl-Bu-C*Ha ) (2a)<022 B 

M 1 vnfzmft Oa. 98 mg, 0. inmol) CD THF^^ (5 
ml) C HMPA (70/* I. 0 . 4 mmo I ) £ ill * £ £ flft #} £ CO $ & 

T»fetSa *«tll**fc (160 mg, 0. 188 mmo I. IR3S94 
X). m.p. 260-26213 . h )l X > * (Cp* ),Sn(THF)it 
ArOHi: £ £ £ it * * CO £ j£> m f K 2 ^ S CO HMPA £ Jn X 

z> z t iz «fc o t t> & \z m <*• (2a) an n *> n rz. 

' H NMR (CD,, 22<C) <5 5.12 (s, 15H, C» Mc» ) . 4.15 
(brs, 36H, NMe) , 3.07(1, J = 7.7Hz, 1H. para-C.H,), 
2.81 (s, 18H, IBu), 2.51(d, J = 7.7Hz. 2H,mela-C.H 
.) 

Anal. Calcd for Ci • Hi ■ Ni Oa Pt Si : C. 50.91%; H, 8.54 
X; N, 9.89X. Found: C.50.80X; H, 8.41X: N, I0.01X 

[ 0 0 1 6 ) m 5 : Cp* Sm(OAr) (HMPA) t (Ar=4-Me-2, 6- 
di-tert-Bu-CiHi ) (2b) comm. 

m 2 T n fz &' ( 1 b) £ 4 ^ Ut <D HMPA £ Bl J6 S it % Z. £ 
\Z£Q* ty\ 4 £H%k\Z LT$MfM2b)ri*92X CO JR ^ T ^ 
ft*:, h^X>^T (Cp' ), Sm (THF) , £ ArOHt £ 

S&Si*, * CD&J&& 4' \Z 2 ^ Hi CO HMPA &)}\\XZ>Z.£ 
\Z cfc o T In] m \ZWft (2b) At ^ ^ ft . 
'HNMR (CiD,. 22*0 6 5.26 (s, 15H, C* Me, ) , 4.20 
(brs, 36H, NMe), 2.76(s, 18H, IBu), 2.24 (s, 2H, C 
( H>), 0.42 (s, 3H, Me). 

[ 0 0 1 7 ] M 6 : Cp' Sm(OAr) (HMPA): (A r = 2, 4 , 6- I r i 
-IcM-Bu-Ci Hr ) (2c) CO ffig B 

m 3 -?'&fz&ft (lc)£ 4 ^ffiCO HMPA t^S$t^:i 
CiO, #J 4 chfnjflil;: LT^ 1 ^ (2c)^90X coiK^TM9 6 
ftfc. m.p. 2 2 5- 2 27t:. £ fz . h ;i/ X > T (Cp* ),Sn 
(THF), t ArOHi: £ £ & S it > * CO £ J* W 4» K 2 ^ & CO H 
MP A £APA* d <hl'cfcoTt>Inl«iC^^(2c)^^^ft 



*H NMR (Ci D» , 22*C) 6 5.24 (s. 15H, C* Me t ) , 4.29 
(brs. 36H. NMe) , 2.73(s, 18H, orlho-tBu), 2.38 (s, 

2H, C,H,), -0.44 (s, 9H, para-tBu) 
Anal. Calcd for C< » Hi • Ki Oi Pt Sn: C. 53.06X; H, 8.91 
%; N, 9.28X, Found: C 5 3.36X; H, 8. 84X. N, 9.31X 

[0018) &\ 7 : [Cp' Sm(OAr) Cp* K (THF) i ] . (Ar = 
2, 6-di-lert-Bu-C, Hj ) (4a) CO SJ i£ 

m 1 -entzWft (la, 982 mg, 1 mmo\)<D&& THF^^dd 
0 ml) £Cp* K (348 mg. 2 mmoDcO THFftg^^ (2 ml) 

io \zm* % tmt> \zm&<Dmm&n *> ntz o cvmm&M 
smmMftr z> twm&nmmtte-D tzo zomm 

* ifl U T all «t «r « JEE ffl ttf L > h )l X > £ ttl A T ^ (4 
a)*ISatl/T§fe (1 376 mg, 1.70 mmol, JK^85%). 
m. p. 263-264t: 

Anal. Calcd for C< : H. t 0, KSm : C, 62.32X: H. 8. 34X, 
Found: C, 62. 39X; H, 8. 41X 

[0019] 8 : [Cp' Sm(OAr) Cp* K (THF) : 3 » (Ar 
= 4-Mc-2.6-di-terl-Bu-CiHt) (4b) JkZS [Cp* Sm(OAr) 
Cp' K (THF) i ] ■ (Ar = 2, 4, 6-t r i-tcr l-Bu-C. H: ) (4c)CO$!i 
20 jfi 

m 7 <h|^tKlC l/T^J 2 *T?1&1t$&fo (lb)RtX^J 3 Tf^fc HI 
^(lc)^^>, ^ft^'ft^^ (4b)RZf®<* (4c) ft 82X & 
80X coiK^T^Ac. ^ l ^(4b) m.p. I 7 8- 1 80 *C (#£¥& 

ic^^isi^ t ^ o 300^ *T-t©«ffi*«im«p«nfc) 

Anal. Calcd for C< » H. , 0, KSm : C, 6 2.72X; H, 8.45X. 
Found: C, 63. 09X; H, 8. 27X 

(4c) m. p. 2 73-2 74 *C . 
Anal. Calcd for C« • Hi « 0a KSm : C, 63.83X: H. 8. 73X. 
Found: C, 63.69X; H, 8. 67X 
30 [0 0 2 0 ] m 9 : X^U>&^X^U>COi)(:-iB^ 
100 0107 7X3^1:, m 2 -Cf&fcS&fl; (lb. 0.1 mmo 
I), h;H>(4 ml), l/> (6 ml) ft^JIlX. fi? 

BETx^u>ftjjnx.T5^iia^^b^^> y ? 
w\^ris*\z\2mm&tttzm.i>fzz£\z&o* u > 

&tXx^ U > C0^3 i^fM<?3 ^ n (0. 4 g) o PS/PE = 5/ 
1, Mw=24381. Mw/Mn=2.48. 
( 0 0 2 1 ) 

7. =5- U > <D&m&te ZO'fi tft & jft 0 Ab ft £ LTfiJIRt^) 
40 C £ tfi "C # ^> K ^ v (Ik CO # JH - fdH tr V U -j? A |g ^ CO 
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